MipZ, a spatial regulator coordinating chromosome segregation with cell division in Caulobacter.
Correct positioning of the division plane is a prerequisite for the generation of daughter cells with a normal chromosome complement. Here, we present a mechanism that coordinates assembly and placement of the FtsZ cytokinetic ring with bipolar localization of the newly duplicated chromosomal origins in Caulobacter. After replication of the polarly located origin region, one copy moves rapidly to the opposite end of the cell in an MreB-dependent manner. A previously uncharacterized essential protein, MipZ, forms a complex with the partitioning protein ParB near the origin of replication and localizes with the duplicated origin regions to the cell poles. MipZ directly interferes with FtsZ polymerization, thereby restricting FtsZ ring formation to midcell, the region of lowest MipZ concentration. The cellular localization of MipZ thus serves the dual function of positioning the FtsZ ring and delaying formation of the cell division apparatus until chromosome segregation has initiated.